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(57) Abstract: A silyl linker that can be 
efficiently introduced in a solid-phase support 
for use in the synthesis of nucleic acid oligomers 
such as DNA. There is provided a silyl linker 
for solid-phase synthesis of nucleic acid, 
comprised of a compound of the general formula: 
H-(Rl)Si(R2)-(C 6 H 4 )-CONH-(A)-COOH (I) 
(wherein each of Rl and R2 is an alkyl or aryl, 
and (A) represents a spacer moiety), or a salt 
thereof. There is further provided a 3' -end 
nucleoside unit having the above compound 
linked via an oxygen atom to the 3 -position of 
sugar of nucleoside or a derivative thereof. There 
is still further provided a solid-phase support 
having the 3' -end nucleoside unit introduced 
therein, and provided a method of synthesizing a 



nucleic acid oligomer with the use of the solid-phase support. 
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m m 

[oooi] &&miz. vNA&m^m\<^mwmzm^£<mA^%^v^})>jj—iz.m 



[0002] mmm^m%(D^mitf>m^ *px\ mikmmvNA*v=f-?— ^^^#r-e 

[0003] rti^re^ ^tt^#-e^o«9mb^-e^^y/vy>-^— ^ut, «i^<d— ax&> 

^IMIS^H^b^^SW^M^^-efe^iP Si-C H -C(O)- I©t)©i5^f)tLt 

2 6 4 

2^Ai^^a»#>Tte< (68^ mol/g) x ^ffltt(D^-e-h^-e^^^ofc 0 
[0004] ##f^£ft£l:Kobori, A.; Miyata, K.; Ushioda, M.; Seio, K.; Sekine, M., Chemistry 
Letters, 2002, 16-17 



[0005] tot,*fB^tt, mffium^^£<mA^%i/v^v^%—%mmir%~b$:B 

[0006] SP^, ^Wfct, «T©-tS; (I) T^^^ft^Xft^©!^ L< tttrfe^i 

H- (R 1 ) Si (R2) - (C H ) -CONH- (A) -COOH (I) 

6 4 
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[0007] ^mmfe. ±m4k&W&^?u*i/}?xfe^<DM^fc(W\x-ft, »>5{fek 

[0008] X, ^B^fi^(Z)3'^^^l/^>K^-^hX}»^@^^fflv'y/vy^— 

[0009] ^mm<DMMi/ ] j/^vi/jj— i^^m^xmta^x^^ 

[0010] [EU»y/vy^#— ^fflV^T-^^b^d[GC ac ATCAGC ac C ac TCAT] <D$tfg • V&f&ls 

[0011] If— SB^(A) £LTte, BJfiI<£> i W^iMi-^^ 

): 

- (CH ) n- (II) 

2 

[0012] ^y/VS_h^^^H#^^(Dfi^(Dg^-efe§Rl^t^R2^^o-C^j;<, 
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[0013] Hie, ^w>fb^©^>^s^*&jos^i(i#^^©^©g*s%^rr5 

[0014] ^^K>fb^^^^U<«^^/V^UT«^||#^<^^<D^#(DtO^^M4R 



[0015] ;*«H*n #^J^T^HW!j^fEa#^#^-r§^^^J;o 

[0017] mmmi-.^j/^r^— <D&m 

\-y^Jzfxi\f;Vl/ : y^V^cM^W. 1 (6.7 g, 28.4 mmoDi^b^^-— /V (3.2 mL, 
42.6 mmol) Sr^U 2H#P^PM» ; fTo;/c: 0 ^(Df, g ^^JEHS 1 
(ImmHg, 102-104°C) ^£91M*lt$!iUh(5.6 g, 77 %) c ^©NMRf- ^(iWT©t 

[0018] X H NMR (CDC1 ): 0.95-1.06 (m, 12H), 1.21-1.29 (m, 2H), 3.99 (t, 1H, J = 3.1 Hz), 

3 

7.64 (d, 2H, J = 7.8 Hz), 8.03 (d, 2H, J = 7.8 Hz). 

13 C NMR(CDCl): 10.7, 18.5, 18.7, 130.0, 133.6, 135.9, 144.5, 168.3. 



[0019] 4-[4- (^y^PhV^7^;V) ^^yW/VT$/l :/*^Bfe(3) 
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4-T^/y^>m (910 mg, 8.94 mmol)^|§0£^fclN7k^b^hy^7k^$ (9 
mL)(C, -My^n^/Vi/^/V^y^^/V^ny^Y 2 (1.7 g, 6.7 mmoD^Px., 8B# 
r^*l#^*5^o7ci 0 ^V^-C, ^cD^K^*^12N^^pH^2^/^^-e^Px., 400 

mLcocH ci ^v^-cttm. ^mm&muvfc 0 ^w«£Ji£M7M»?-r-y'>i>.-e 

2 2 

IgffiU »f*L@ W»&fe@#:^#fc(1.4 g, 65 %) Q rONMRf-^tt^T 
[0020] *H NMR (CDC1 ): 0.93-1.06 (m, 12H), 1.16-1.25 (m, 2H), 1.94 (t, 2H, J = 4.1 Hz), 

3 

2.45 (t, 2H, J = 6.9 Hz), 3.50 (dd, 2H, J = 6.5 Hz, J = 9.7 Hz), 3.93 (t, 1H, J =3.1 

Hz), 6.77 (brs, 1H), 7.54 (d, 2H, J = 8.1 Hz), 7.72 (d, 2H, J = 8.1 Hz). 

13 C NMR(CDCl): 10.5, 17.9, 18.3, 18.4, 24.3, 31.6, 39.5, 57.9, 77.2, 125.8, 

3 

134.3, 135.3, 138.6, 168.3, 176.6. 

[0021] 4-[4- (^y^pt°;k^;v) ^c/d2kZMJ} 7*#>W£ 2z^X2^±2k^ZiZ2k 

141 

4-[4- (^y^OtW;/?^ /V) ^-^M/VT^A y*$^/W. 3 (1.3 g, 4.1 mmol)£2- 
-yTJ=r.^J—/V (548 n L, 8.1 mmol\ yy^/VT*> (828 L, 6.1 mmol)£r^#?£ 
~&tz3l°y^WW. (20 mL) ^$f^£ljN,N-tf^ (2-^y-3-^^7])^/»-^y 
^m?vVY BOP-C1 (1.5 g, 6.1 mmol) %1)WxJZ.o ^U^mfflWtW^ * (5 mL) 
&1mx.fc 0 5##, ^nt2^/VA(200 mV)-Q^Wk, 5wt%-^^^hyr>i>>7kl§^ 

i50mra[uttm#{^f ofc 0 ish\^ mmm^m^m^m-f-bvv^m^ 

*LlWi^c(1.2 g,79%) 0 ^©NMRf-^^T^t^^^o 
[0022] *H NMR (CDC1 ): 0.89-1.00 (m, 12H), 1.15-1.21 (m, 2H), 1.89 (t, 2H, J = 6.9 Hz), 

3 

2.40 (t, 2H, J = 7.0 Hz), 2.62 (t, 2H, J = 6.2 Hz), 3.42 (dd, 2H, J = 6.6 Hz, J = 12.8 
Hz), 3.89 (t, 1H, J =3.0 Hz), 4.18 (t, 2H, J =6.2 Hz), 6.99 (brs, 1H), 7.49 (d, 2H, J 
= 7.6 Hz), 7.72 (d, 2H, J = 7.8 Hz). 
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C NMR(CDCl): 10.4, 17.8, 18.3, 18.4, 24.4, 31.2, 39.1, 58.5, 77.2, 116.7, 

3 

125.7, 134.7, 135.3, 138.4, 167.4, 172.4. 
[0023] 5 1 -Q-(4.4 ) -^h^hy^VV)-^ vV-3 ' -Q-iy^y^n^/V^);V-A—<^y^;V 
T^/^^jthyj^VKT^fr—fr^ (6) 

4-[4- <cMV7xi\? ;V*yy^ ;v) ^^M^T^A V^^W. 2-^7/xf;kx^T 
/VA (1.1 g, 2.9 mmoO^TkCH CI 15mU£|§ft?U 1, 3-v^tm-4,4- v^/l-fc^ 

2 2 

MV (1.2 g, 5.9 mmol)&1mx.fc 0 mU30ft(DMW(D^ MSJ£?§^3r5'-0-(4,4' 
-^h^hy^/l^^vV (3.2 g, 5.9 mmoO^^V— /V (2.0 g, 29.4 mmol)^§ 
M^f'M7kCH CI 10mUZ.Mx.tlo ^UX30^mW^ zk (5 mL) &Mx.fc 0 55> 

2 2 

^tm/JvW^lOO mL)-e#|R#, 5wt%-^^7K^by^Azk?§^OOmr^30rt 

^£«9)|tSU ^^ih^^30-100%^nci^/^(D^v?3i^h^4t-C^mb, 
@^cbfc 0 Tirh^hy/V30 mU£?§$?U DBU (1.7 mL, 11.2 mmol)^Px.-C 

, mu-V30ftmwtWlstio Wfe. 0.5 U(Dm.mYV^^T^^^^y7r— 

100 mL&MfL, ^nn^/^100 mL-e^ffi^fTofc 0 ^"^jg^dHIXb^TK^ 

^hy^^-e^L-T^b, ^Sr^cJEe*^^:^, '(Dft^^^yTJ^WTJ 

0-3%^/—/V(D^^iyb^nxmiiiU ^^5febg^^#fc(1.5 g, 
54%) 0 ^©NMRf-^ttWTOi^^-e^o 
[0024] *H NMR (CDC1 ): 0.92-1.08 (m, 12H), 1.18-1.30 (m, 11H), 1.49 (s, 3H), 1.93 (t, 

3 

2H, J = 6.3 Hz), 2.35-2.47 (m, 4H), 3.42 (d, 2H, J = 7.3 Hz), 3.45-3.75 (m, 8H), 
3.78 (s, 6H), 4.14 (s, 1H), 4.64 (s, 1H), 6.44 (t, 1H, J = 6.8 Hz), 6.80 (d, 4H, J = 
7.6 Hz), 7.18-7.80 (m, 14H). 

[0025] mmim mmm.i$ (7) <Dmm 

^^^M^tl^V—^^V^^V^^iUCP) 0+B}A#: (500mg 52 n mol) 

, 5 ' -o-(4,4' -J^v^yb^/v), 3 ' -o-(v ? -ry7°dtVk^y/v-4--<^yV/vT5y^ 

^^^hyrc^/VT^ ; e^^A)^5v ? ^3-9 (260 jumol) ^rLTDCC (268 1.3mmol) £r 
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Tirh^hy/k-CcD^^-^M^fo^, MfoWftk (0.5ml)^DMAP (5 mg) Sffc^v 5 

> (4.5 mD ^^^c^^^p^fco mwmw^not^ mmm^n^m 

#>fc(21 jumol/g) 0 



[0026] tffcl] 




1.3 equiv n 

1.5 equiv \^ H N _ V 



- Xq-, 



SOCI 2 S 2 — ^ ^ OH 

COCI 



reflux. 2 h T \=/ 1.0 N NaOHaq. 

77% r .t., 8 h 



1.5 equiv 2.0 equiv 



nV 2-cyanoethanol q N — P — N|P Ny/ 



«^ — m^^T pyridine x-*0 — M 

° r t 3 h H 



65% 
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[0027] |>ffc2] 



o 

2.0 equiv 2.0 equiv v^A^ 

CI^A^ci DMTrO-^oJ 5.0 equiv 

imidazole 4.0 equiv 

OH A DBU 



\ OH 



CH 2 CI 2 CH 2 CI 2 r^\J^\^^OCE CH * C " 

r.t.,30min r.t., 30 min A. w^rf r.t., 30 min 




0.2 equiv 



/ . o 
N^O m 5.0 equiv II ^ 



9 _^ « ch 2 ci 2 r— ' 



6 54%(2step) j ° 

21 mmol/g 



[0028] ifefifcflH3 : W^U^^— V >fcDNA^Efe 

[0029] DNA^-y^V— (D g Ib^ffeHSfcLj;^/^^ HCP@^Bfe#:7 (1 ix mol, 21 ,u mo/g) 
^Applied Biosystem Inc.(ABI) CODNA/RNA Synthesizer 392^ffll ^T^o^ofc 0 



[0030] [^1] 
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Step 


operation 


Reagent(s) 


time, (min) 


1 


washing 


CH 3 CN 


0.2 


2 


detritylation 


3% CI3CCOOH / CH 2 CI 2 


1.5 


3 


washing 


CH 3 CN 


0.4 


4 


coupling 


0.1 M amidite + 0.2M HO^Bt in CH 3 CN-NMP (15:1, v/v) 


1.0 


5 


washing 


CH 3 CN 


0.2 


6 


coupling 


0.1 M amidite + 0.2M HO tf Bt in CH 3 CN-NMP (15:1, v/v) 


1.0 


7 


washing 


CH3CN 


0.2 


8 


oxidation 


0.1 M I 2 in Py-H 2 0-THF (20:2:78, v/v/v) 


0.5 


9 


washing 


CH 3 CN 


0.4 



[0031] icV^T, DMTrS^l5>^(^3% trichloroacetic acid in CH CI (2 mL)-eB£^U CH 

2 2 2 

CI (1 mL x 3), CH CN (1 mL x 3)^0^}fi#:^#-Lfc o 10% DBU in CH 

2 3 " 3 

CN (500 ul L) -CiXT/^/V^II&icLfco CH CN (1 mL x 3)-C@tB^fi#:^gfe^b 

3 

TBAF (131 mg, 0.5 mmol) bW^k (24 n L, 0.5mmol) ^tKTHF 500 m L\Z. 

nhfLfcU&MWi&Sep-Pak ClS^-r^v^fflV^ flftifei^ ^hiCy^X^U 

^i^T»^*3 , 9"efe ; 5:d[GC ac ATCAGC ac C ac TCAT] ) Mass (M~H) calcd 4017.72, 
found 4018.00 o 

[0032] ^mmcOiyV^J^— XH3'M^^^V^-=-iyb^m^^^tKX^X, iM.m 
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[i] &T<D—$t£: (i) x^&tizik&mxittom.^^ u^^^x$bz>mwmm& 

H- (Rl) Si (R2) - (C H ) -CONH- (A) -COOH (I) 

6 4 

[2] §W£ (A) -(CH ) n-: (nf* g -C^tvST/V^l/^-C 

2 

[9] ft j^ili— 8cdv ^Tttd^^tc|Eife©^'^* s ^^^>KXtt*©f|^#:©«F© 

[11] 5 ' -0-(4,4' -v^h^v-hU^/l^-^vV-S ' -0-v ? -fy^ B nt°/Vv'y/V-4-^<»/^/V 

T^y^^^hy^/vT^^^A-efe^tt^JSiofE^cD^^^o 

[13] 3'3£«32^1>^K^— s^20-30/* mol/g<^SiJ^-e^A$tbTV^. fiN<Igl2fE 
[14] HCP@*Bfi#-efc£. 8»Jft^l2Xrai3fB<fc©@*B&#o 
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[15] f»3ftjgi2. l3Xttl4J;:|E«fc©a*HfifrSrfflv^5, RBfe^y^— <D^Jfc£fto 

[16] *BM*y^— fimM^^&^t?h<DX*h%^ f»3fc3fil5|B«©^^«fe 0 



WO 2005/080404 PCT/JP2005/002059 

1/1 



GC ac ATCAGC ac C ac TCAT 




0 10 20 30 40 m in 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 005/00205 9 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07F7/10, C07H19/073, 19/173, 



21/04//C12N15/11 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07F7/10, C07H19/073, 19/173, 21/04, C12N15/11 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS ( STN) , REGISTRY (STN) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



KOBORI , Akio et al., A new silyl ether-type 
linker useful for the automated synthesis 
of oligonucleotides having base- labile 
protechtive groups, Chemistry Letters, 2002, 
No.l, pages 16 to 17 

GREN I E R - LOUS TALOT , Marie Florence et al., 
Mechanisms and kinetics of polymerization 
of thermoplastic polyimides . II. Study of 
bridged di anhydride /aromatic amine systems, 
Journal of Polymer Science, Part A: Polymer 
Chemistry, 1993, Vol.31, No . 12 , pages 3049 
to 3063 



1-16 



1-16 



I I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



"A" 
"E" 
"L" 

"O" 



Special categories of cited documents: "f" 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "X" 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than the 
priority date claimed "&" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
24 March, 2005 (24.03.05) 


Date of mailing of the international search report 
12 April, 2005 (12.04.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



1=1 



# PCT/J P 2 0 0 5/0 0 2 0 5 9 



A. 



9§<o«i-S#»©#3H (ipc) ) 



Int. CI. 



C07F7/10, C07H19/073, 19/173, 21/04 // C12N15/11 



\&ft^1£M/hW&m (Hl^ff£rMi (IPC) ) 



Int. CI. 



C07F7/10, C07H19/073, 19/173, 21/04, C12N15/11 



CAPLUS(STN), REGISTRY (STN) 

















A 


K0B0RI, Akio et al. , 


1-16 




A new silyl ether-type linker useful for the automated 






synthesis of oligonucleotides having base-labile protective 






groups, 






Chemistry Letters, 2002, No. 1, p. 16-17 





taj WfcBi»o*>as:ift-eH:ft< N — ftttSffcMi*:^ 

TEj BKfflKBW^HiBSfcttfl^HriF-CfcajS^ Baffin 13 

roj ^ffis M^m^mRir^W: 

rpj Baffin 0tfrx% ^ofi^iKDlf t&Slfl 



24. 03. 2005 



0*H#fFJr (I SA/J P) 

SiS#^ 100 — 8915 



*o««h 12. 4. 200 



4H 



9 0 4 9 



;SS#*§" 03-3581-1101 3 4 4 3 



SPCT/I SA/2 1 0 (12^^) (2 0 0 4^11) 



PI 



[B8tHfI#-f§- PCT/J P 2 0 0 5/0 0 2 0 5 9 



A 



GREN I ERHLOUST ALOT , Marie Florence et al. , 

Mechanisms and kinetics of polymerization of thermoplastic 
polyimides. II. Study of bridged dianhydride/aromatic amine 
systems, 

Journal of Polymer Science, Part A: Polymer Chemistry, 
1993, Vol. 31 No. 12, p. 3049-3063 



1-16 



SPCT/I SA/2 1 0 (S?2^-v?<£>gg#) (2 00 4f 1^) 



